Phenyl, phenol, phthaleine, resorcinol, pyrogallol, orcinol P hthaleins (PE) w ith a chiral carbon ato m -phenyl phenol P E , phenyl resorcinol P E , phenyl catechol P E , phenyl quinol P E , phenyl pyrogallol P E , phenyl phloroglucinol P E and phenyl orcinol P E have been o b tained by condensing 2-benzoyl benzoic acid w ith appropriate phenols. The stru ctu re of p henyl resorcinol phthalein, which was found to exist in tw o isomeric forms, based on chem ical reactio n s and spectral d a ta has been discussed. The AmBx values for m ost of th e dyes were found higher th a n th e ir analogous phthaleins.
2-Benzoyl benzoic acid (1) has been found to exist in two isomeric forms 1 and 2. The existence of cyclic form (lactol) has been confirmed by various workers1-7. The lactol condenses with phenols gi ving a new series of phthaleins (3) . The condensation process proceeds through the equilibrium process of lactol (2) of acid (1) and with excess of phenol whole of the acid reacts as lactol. The column chromatography, supplemented with TLC was used for the purification of condensed pro ducts. Their IR spectra show strong bands between 1770 -1760 cm-1 due to v-lactone.
The compound (4) has also been prepared by the method of H u b a c h e r 8 and the two products were found to be identical (mixed m. p., superimposable IR spectra and R values). Phenyl resorcinol phtha lein (5), when treated with excess bromine in acetic acid, yielded acid (1) and sym-tribromoresorcinol.
R equests for reprints should be sent to Dr. R. G o p a l , Defense L aboratory, Jodhpur (India).
The cleavage of 5 was also observed by KOH fusion into acid (1) and resorcinol. The dye (5; band at 1770 cm-1) was reduced by Zn-dust and acetic acid into an acid, phenyl resorcinol phthalin* (13; 3300 -2900 and 1710 cm-1 due to -COOH). The acid (13) when left overnight was found changed into original dye (5) confirmed by mixed m. p., superim posable IR and Amax-values. However, the acid (13) when acetylated in CO2 atmosphere gave diacetyl compound (14; 1710 cm-1). The diacetyl (11; 1760, 1200 and 1125 cm-1, v-lactone and phenolic acetate) and dibromo (12; 1760 cm-1) derivatives of (5) are also indicative of v-lactone and resorcinol molecule.
The deep yellow compound (5; 1760 cm-1, lactoid) when boiled with excess of 0.01 n . HC1 gave an isomeric bright red compound (15; 3600 -3020 and 1690 cm-1, -COOH and />-quinonoid) (c/. fluor escein)9. The absorption maxima (Amax) of PE (3) given in Table 1 , have been found shifted towards longer wave regions (cf. phthaleins).
Experimental
All melting points are uncorrected. The Amax (UV and visible) have been recorded using model DU Beckmann Spectrophotometer in ethanol and IR determined using a Perkin Elmer Infracord.
The phenols have been taken in a little excess of molecular proportion than the acid (1). Cone. H2SO4 (4 -6 drops) has been used as condensing agent throughout and each dye, when tested, is found free from sulphur.
Phenyl resorcinol phthalein (5): A mixture of acid (1) (5 g), resorcinol (5 g) and conc. H2SO4 (4 -6 drops) was heated at 190°C for 6 hours. The con densed mass was extracted with 3% NaOH and precipitated with dil. HC1. The precipitate was chro matographed over silica gel (neutral) with benzene: Chloroform mixture (90:10). The 4th fraction (200 ml) on crystallisation gave deep yellow microcry stalline dye (6.3 g), m. p. 200 °C. It gave light yellow green fluorescence in ethanol and red colour with green fluorescence in alkali. The preparation of rest of the dyes, given in Table I was done in identical manner as described in 5 above taking acid and appropriate phenols. (Yield, 6 0 -6 5 % ). Zink-dust reduction of dye (5) -The dye (5) (2 g) was refluxed in glacial acetic acid (100 ml) and Zn-dust The acid (13) when left overnight was found Potassium, hydroxide fusion of 5: The dye (1 g) with KOH (10 g) was fused for half an hour, cooled and then diluted with 1 1 water. It was extracted with ether (5, 100 ml portions). The extract on crystalli sation gave resorcinol and the aqueous layer on acidification and then purified precipitated mass resulted acid (1).
Excess bromine treatment on 5: The dye (5) (1 g) was refluxed with a solution of 5 g of bromine in 10 ml of glacial acetic acid for 1 hour at 140 °C. It was cooled diluted with water (100 ml) and separated on silica gel column by eluting with alcohol; benzene (30:70). The first band was obtained, which on recrystallisa tion gave acid (1) while the second band gave symtribromoresorcinol (confirmed by mixed m. p., and superimposable IR).
Red resorcinol phthalein (15): The dye (5; yellow form) (0.5 g) was dissolved in aqueous NaOH (10%, 20 ml) heated to boiling with steam and precipitated with a slight excess of boiling HC1 to give bright red substance (15), which was also obtained by boiling the respective yellow form with a large quantity of water containing a little HC1. It was washed several times with boiling water, dried over P 2O5 under vacuum for 24 hours (0.5 g), melted at 190°C. The yellow form is reobtained by the addition of acid to a cold alkaline solution of red form (15).
C2oH i4 0 4
Calcd: C 75.47 H 4.4, Found: C 75.31 H 4.24.
